scription preinitiation complexes are present in ES cells. They hypothesize that different components of the proteasome play distinct roles in the two complexes. According to their model, one of these initiation complexes is specifically recruited to regions of early transcriptional competence, where it promotes the recruitment of RNA polymerase II. This complex is associated with Rpn12, a proteasome lid protein, and Rpt3, which may act as a chaperone to form and maintain these complexes. The authors suggest that in ES cells there is a second type of preinitiation complex, which forms nonspecifically in intergenic regions, most likely due to the open chromatin environment in these regions. In contrast to the previous complex, the formation of this complex results in the recruitment of the entire active proteasome, which subsequently removes nonspecific preinitiation complexes from chromatin by protein degradation.
How does this model fit into what we currently know about pluripotency and ES cells? Clearly, the ES cell chromatin environment appears to be very permissive for gene transcription. This status is maintained by numerous means, including hyperdynamic chromatin (Meshorer et al., 2006) , bivalent chromatin marks (Boyer et al., 2005) , and Polycomb group proteins that suppress transcription at specific sites (Boyer et al., 2006; Lee et al., 2006 When cells need to change their shape, microtubules-dynamic polymers that are part of the cellular cytoskeleton-polymerize and depolymerize to push against the plasma membrane from the inside of the cell.
This polymerization and depolymerization has to be precisely controlled and such regulation influences spe- (Su et al., 1995) . The contribution of EB1 to the tumor-suppressing activity of APC is still unclear, yet EB1 has received much attention for its ability to "track" the plus ends of microtubules. By doing this, EB1 is thought to form part of a scaffold used to recruit other proteins to the growing plus ends of microtubules (Lansbergen and Akhmanova, 2006) . In this issue, Sandblad et al. (2006) analyze how EB1 binds to microtubules. Does EB1 track the plus end by moving along the growing microtubule? The answer is no. The appearance of EB1 tracking the microtubule plus end is an optical illusion caused by the constant ability of EB1 to bind to the microtubule plus end despite frequently "falling off" the microtubule. This phenomenon, called treadmilling, is explained by the higher affinity of EB1 for the plus end compared to the microtubule wall (Tirnauer et al., 2002) . However, the mechanisms that enable EB1 to recognize the plus ends of growing microtubules remain poorly understood. From a structural point of view, it is not clear what unique feature of the microtubule recruits EB1 to the plus end. Several models have been proposed, for example, binding of EB1 to the GTP cap at the plus ends of microtubules, binding to the tubulin heterodimer during microtubule polymerization, and binding to the plus end of a microtubule sheet. However, there has been little experimental data to distinguish among these models. To answer the question of where EB1 binds to the microtubule, Sandblad et al. (2006) studied Mal3p, the yeast EB1 homolog, in complex with microtubules, by electron microscopy (EM) and high-resolution metal shadowing. They report that this EB1 homolog binds, unexpectedly, to the so-called "seam," a peculiar structure in the microtubule wall.
What is the microtubule "seam"? Microtubules are hollow polymers made of α-and β-tubulin. The αβ-tubulin heterodimer is considered the building block of microtubules because these two subunits are tightly bound to each other and do not dissociate under physiological conditions. In microtubules, tubulin dimers are aligned longitudinally to form protofilaments as well as laterally in a helical fashion (Figure 1) . However, the helical pitch of the lateral interaction is not designed to be "seamless." The combination of the 12 nm helical pitch and 8 nm longitudinal repeat between dimers on a protofilament, which are not multiples of each other, implies that a discontinuity exists in the microtubule wall (Mandelkow et al., 1986 ). This discontinuity was directly visualized as a seam by quick-freeze deep-etch EM (Kikkawa et al., 1994) . It seems likely that such an imperfect structure is a weak point of the microtubule and, in fact, Mandelkow et al. (1986) observed splitting of the microtubule wall presumably at the seam.
According to the EM images by Sandblad et al. (2006) This study leaves open questions about how EB1 tracks the plus ends of microtubules, given that native EB1 proteins in cells mainly bind to the plus end of the growing microtubule. It remains to be shown whether EB1 binds to the microtubule plus end by the same mechanism that it uses to bind to the microtubule seam. It has been proposed that growing microtubules form as protofilament sheets, which roll up and close to form a tube; additionally, recent evidence suggests that sheet-like extensions may coexist with loosely bound protofilaments (Austin et al., 2005) . Based on their own data, Sandblad et al. (2006) propose that EB1 might bind to the loose protofilament structures near the plus end (see Figure 1) . This idea may also imply that most of these binding sites become blocked upon tube closure, except possibly at the seam. To answer questions about the plus-end recognition mechanism by EB1, it will be important to observe the actual structure of the microtubule plus end complexed with EB1 or its homolog. Although technically challenging due to the small number and nonuniform structure of microtubule plus ends in the images, such work may yield much-needed insight into the phenomenon of plus-end tracking. In addition to +TIPs, other nonclassical MAPs are being identified. According to recent studies that analyzed microtubules in vivo using cryo-electron tomography, dense material may bind to the inside or become part of microtubule walls (Sui and Downing, 2006; Nicastro et al., 2006; Bouchet-Marquis et al., 2006) . The actual composition of this dense material (which may include new classes of MAPs) and its function are not fully understood. Nonetheless, it is becoming increasingly clear that microtubules provide a variety of diverse interfaces to MAPs. This might be evolutionarily advantageous because a particular mutation of tubulin may favorably change its interaction with one MAP without disturbing its interactions with other MAPs. Microtubules, therefore, may show different "faces" to different MAPs, depending on context and purpose of interaction.
Duchenne muscular dystrophy (DMD) is a devastating X-linked muscle disease resulting from the loss of the large cytoskeletal protein dystrophin. Affected males suffer progressive muscle degeneration and typically die in their late teens or early twenties. No effective treatment is available but some therapeutic interventions are in clinical trials, including viral delivery of dystrophin and exon skipping using antisense oligonucleotides to replace defective dystrophin (Nowak and Davies, 2004) . A useful animal model of DMD is the golden retriever dog model in which a single mutation in intron 6 of the dystrophin gene results in complete absence of the protein and a recapitulation of the severe muscle degeneration and pathology seen in human DMD patients.
Stem cells have attracted much attention as a source of healthy muscle precursor cells that could repopulate dystrophic muscles, replacing defective dystrophin with the wild-type protein. In a recent study, Cossu and colleagues put this to the test delivering a blood-vessel-derived stem cell, called a mesoangioblast, into the bloodstream of golden retriever dystrophic dogs (Sampaolesi et al., 2006) . They report restoration of dystrophin to muscle and improvements in muscle function and mobility (Sampaolesi et al., 2006 
